Mechanism of topical glucocorticoid treatment of hay fever: IL-5 and eosinophil activation during natural allergen exposure are suppressed, but IL-4, IL-6, and IgE antibody production are unaffected.
Allergic rhinitis is traditionally defined as an IgE- and mast cell-mediated hypersensitivity reaction. Allergen challenge models suggest that cytokines and eosinophil mediators may also play roles. However, the causal relationship among inflammatory cells, their products, and patients' symptoms during natural allergen exposure has not been established. We sought to elucidate the mechanisms of seasonal allergic rhinitis and the beneficial effects of topical glucocorticoids. Thirty patients with ragweed-induced hay fever and a strongly positive serologic test response for ragweed IgE antibody received budesonide nasal spray or placebo in a randomized, parallel, double-blind study. Nasal wash fluids and sera were collected before and during the hay fever season. The levels of inflammatory mediators and allergen-specific immunoglobulins were measured by immunoassay. The activation markers on blood eosinophils were quantitated by flow cytometry. Compared with placebo-treated patients, budesonide-treated patients had strikingly reduced symptoms. In the placebo group, nasal symptoms correlated with nasal lavage fluid eosinophil-derived neurotoxin and IL-5 levels. At the season peak, the budesonide-treated group had significantly lower nasal fluid eosinophil-derived neurotoxin, IL-5, and soluble intracellular adhesion molecule-1 levels. In the treated group eosinophil expression of CD11b was suppressed at the season peak. In contrast, levels of IL-4 and IL-6 in nasal fluid and the seasonal increases in serum ragweed-specific IgE and nasal fluid IgA antibodies did not differ between groups. Eosinophilic inflammation plays a critical role in seasonal allergic rhinitis symptoms. One of the therapeutic effects of glucocorticoids is to suppress this inflammation.